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(54) WARM-UP METHOD OF FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a sure warm-up in a short time 
with a simple process. 

SOLUTION: The fuel cell system 10 is provided with a fuel cell 12, a 
heater 14 incorporated in the fuel cell 12, a load 18 of an auxiliary 
machine, a capacitor 16, and a switching unit 20. As the fuel cell 12 is 
made to generate power in succession, power is supplied to the load 18, 
and the capacitor 16 is charged, and, after charging of the capacitor 16 
is completed, discharge is made from the capacitor 16 to the heater 14 
under switching operation of the switching unit 20 to heat the heater 14. 
The heater 14 humidifies the fuel cell 12 to warm up the same 12. 
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« * 1 2©i«l$WSrtai-fi«t5r i^T-tSf , fSl*sJ:i*S52<&0Sili5tSffi£lR! 40 
[ 0 0 4 9 ] 

El 9 , *^P^<7?^4CDHife^^^^S^^11^->^7 i ^9 0O«l&«J*|ftWiat?*>5. 

* *s , sB3ronjfij^iB^flisjiR<B|.fli»->^7 t A8 o k m- v> ffi m m \z & - (D&mn^- 

[ 0 0 5 0 ] 

-»*RJ|S|-«?&'>^7 1 ^9 OH, BSaSB#f-Sl/Wr3£?lJ$tu5^1^^f«?&l 2 a £ Jfc 2 *R W 

til 2 b ilrix., tuE^ l i^I 2 jiStft 12a, l 2bl:tt, m l *s J; 31 2 

t — * 1 4 a , 14bdSftM£tt5 0 ^l:fcit5S?2#*I|Sfm?till2a, 1 2 b £ M £U *3 .£ 

U { jl5iJ^^0'5#X.rS^-r2)fc*^>S5*3<tI5^6^]'3#^^2Oe, 2 0 f iSRItt. 50 
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[ 0 0 5 1 ] * 

m5^^)#^^2 0ef±, gllfitffil 2 a C it 5 il 5 4 4 e i> & 1 W <0 

f i»2 0 a tft«*il4jSlftA4 0 e ^ 6 9 f i ^ 2 0 f 2g 

£42ei^lx5. g§6§]<3#;tfl2 0fl4, I59)!3f 0 e»lg^§^5^1 

ft £ 4 0 f & . f 3fciyi4§]0f i^20 c, 2 O d IC««Sil5|[ 2 4 2 f i 

. *2*fHftl 2 b ta«S*l5*l«jfi4 4 f t«:fit5. *3«l«J#*.*2 0cK: 
14 , |lfc±tf|2|^40 c, 4 2 c <r> flb. % ^2 t-? 1 4 b Hi^$il5$ 3Sfi 6 
4 c SrSttS. 

[ 0 0 5 2 ] 10 

z<o x o izmfcztizm * (onmT&m-ei*. <s m. w> b# c 14 , * r , ssi~s?6#j'!)#;t 

§S20a~20ftfS, !2l9^,.3l^t^^-rft^«^(C^W$ixS 0 rwfc*. Utiil/ 
*2«**«»12a, 1 2 b©f IftfflTt, ftf 1 8tt*!«5tt^Jtl5tttl:, Jg 
1 irt^i'^ 1 6 a ©JSSiSfTfciXi. f ©i, ^ 2 # t ^ ■> ^ 1 6 b 11 , 2 fc — 9 1 

4 b{cft^$^rrw^2 t — 9 i 4 b^ibifcfl;;^^*?*^ Su IB m 2 t — 9 1 4 b <7) 38 IRl 

[ 0 0 5 3 ] 

& 1^ "C , B 1 *t^->^ 1 6 a ^OSli, ^2+ J r^->^ 1 6 bji^^&lti^TL 
tz. %. , $l~$4§)i)ti^20a-20d^, E19^, ZU#i«*SlK:*i-ft««fli»caW 

J riii; i ? , Jb'iutf 2lftl?t 1 2 a , 1 2 b©»t#fflTtjB2* + /< 20 

is 9 1 6 b<D^E**5^ft?ix-5 — 1o , 1 3r -r '< is 9 1 6 a f 1 t — ? 1 4 a icMcM^ 

ft t> tu T , rw^l fc — * 1 4 a<Z>iP»f^fflT^^l«R»m?&l 2 a ©8«i«<i:S*l5. 
[ 0 0 5 4 ] 

^ LT, ^l~$4«»)ftg20a~20di! 1 1E<0 i ? t §] "5 f ilff ^ Jx 5 1 
in ± >9 , f§ l :fc 4 |g 2 -r^ 0 * l 6 a , 1 6 b li, Sltftli^SStlOIt. 
r^fcfe, ilfcitff 2«»tll 2 a, 1 2 btt> ItlCiSgBIiat, 1 *5 4 
Ot»2 k - ^ 1 4 a , l4broj!iPf»i:^J:ai8**stTtoHSi:i: 1 b^» 3? 1 & 4 t>* 3? 2 

■y ^ * i 6 a, i 6 bit, %m, t wcm. t & m v & -f ^ t £ o x & &&m\z x v vgmz ti 

•5 o 

[ 0 0 5 5 ] 30 

t£ o T , fB^<C«fifcd3«ttJ s SlJ«l-e, $ 1 itfi 2lf4tft 12a, 1 2b©ili ( SB 

l*5j;tJ { M2=* + A«-;^l6a» 1 6 b » ii i: # g b| ^ I |I I'ff ^ ffi l£ S *? , % 

i ~ i§ 3 .© n us « t mmmfogz&mbtiZo 

[ 0 0 5 6 ] 

r<£>^4£>H;6£^ffi-tM4, ii S il B# 1- 14 , Hi OCSti^K:. I l 6 f 9 f x.^ 

20a~20 f i?)Jl^ 0 :rofcfc, |ltiiD ! |2iitil 2 a, 12b 14 

, «:?iJt;ftigE£:ftT3fMomjE£SS£1-5££ti::, IS l* J: tffl 2 * t l 6 a, 
1 6 b 14 , i£ ?U ic ft $g £ ;Jx T il Ap ii T ~> * h-^Mjllll^^lci-ffiffl-r^ri:^ 5 ^!^^^ 

5 c 

[ 0 0 5 7 ] 40 
[ 31 H » 3b * 1 

#^W1^5^*4mfi!l->*^i,roiM;£j£-CM4, &**«tt*36*£-tf-Ctt»K: 
t5titt, Jrt^V^CSltSIgir, ffi IB * ^ •> * «c « L T t - * Id ii ® 
L, rwt-^lciiJBtlE^ilsfffi^Srfg^li-SXStSr^i-Stitlc, ffj IB *M- ffi fib. & 
il ft 38 ffi £ * ft /!>> <b , ffitB*^'<'>*<D5fcm£;&ffi<t£l£ 1 9i£LT^;5 < , 
[ 0 0 5 8 ] 

r<75/cJ6, ft* ft « %I4 . t *t^->^-roSttl$©ft^i: 9 S B^SfiL, 

SlftWfc»«te4oTffli£fc«*asfTfc;txS D — # , * -V 5" 9 B # 14 , %m k mm k £ 

m <o m -t r fc i- 4 t> , ffl i£ nc « « *s ffi »w * a . «e o r , m m at 45 «t * '< > 9 t4 . 

«*ftI8f, 5feH^^«ISrMB#MT*tT5-i:* s -C-#, x!i^6*j/«C<g;jfi^I(j*s^^^Tffi^^ 50 
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[ 0 2 ] m te m n m m. > * t a \c a »* & m n m -m t torn ft & m-t 9 4 5 ^ ? *f- 

■Y — h X & Z> 0 

im 3 ] mtzmmmm-y * *r a as tt hmnT.unm.mmx' & z . 

[0 5 ] ii&K*»)ft«i&->*7 i Afc:fctt5«#«i&i:as i J; t>* IS 2 ^ -f^^^Olff Sr* 
+ 94 5 > ^ ^ ir — FT-feSo 
[06] ^|E«S^«*^^7 l AJCtett5^1* + ^^^roift«fc|(S2^-Y'^^^<05te«X 10 

m k w 0 -c & s „ 

[0 7 ] BulH^^S?tk^^^A(cfctt5Jil^51l5^^cDtft0^0r'fc5o 

[08] *^0^w^3W|IM^^{c:#5^^«/til->^^^wtaiil§*^IftW0r'fc5o 

[09] *&W(om 4 (D^mivm\c&zmmnm^ j*(Dmmms&mwmx*ibz 0 

[0 1 0] HfJfe^^«m>'^T-^.COii^jSte*tffi-OlJiB^0T"fc5o 

[ n ^ (o r n ] 

10, 60, 80. 9 0 - tStft->Xr A 

12, 12a, 1 2 b — 14, 14a, 1 4 b • • k — * 

16, 1 6 a ~ 1 6 d — * -V -> * 1 8 —fkffi 

20, 2fla~20 f-f 9f AS 2 I • 20 

2 4, 2 6 ••• -fe s< U — ^ 3 O •■• @ ftffi 

3 2- 77-KItS 3 4 - * y — K « « « 

6 2 - agffias 
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